all-silk-based micro-round;1, the SEM image; 2, the OM image; 3, the AFM graph exhibiting about 14-nm Ra; scale bars, 10 μm. (c) An all-silk-based micro-pentagon;1, the SEM image; 2, the OM image; 3, the AFM graph exhibiting about 66-nm Ra;
Supplementary Methods
Some experimental details of silk-centered FsLDW. Supplementary Figure 10 , the electric conductivity (K) was calculated by the formula as follow,
where G was electric conductance (G=current/voltage), L was the length and S was the cross-section area of a silk/Ag micro-wire. Figure 4) . In Figure Figure 8) , by which the cross sectional area was estimated to be about 10 μm 2 (length, 100 μm; width, 7 μm; thickness, 2 μm).
Supplementary Discussion

Analysis of indentation loading curves (Supplementary
According to Ohm's law, the electric conductivity of the silk/Ag microwire was calculated to be about 8. Besides, we also experimentally tested the toxicity of silk-centered aqueous inks as recommended (Supplementary Figure 15 Figure 19) . Besides, the smallest line width is ~ 350-400 nm when using Fs-laser intensity of ~ 75 mW•μm -2 in our work (see Figure 2 (a) in the manuscript). It is precisely consistent with the span of 1000-μs isothermal profile at ~50-°C increase of temperature (namely, ~ 70-°C local temperature that could cause SF β-conformation transition [3] ) in radial direction of laser focus [1] . This coincidence implies that the probable temperature distribution in laser focal spot should be approximate to the calculation.
In addition, obvious SF curing started at about 50-mW•μm -2 laser power intensity (measured before the objective lens). Accordingly, ~ 4. [4, 5] . To achieve an optimal balance between energy absorption and heat diffusion, and therefore a maximum temperature increase，the optimum size of AuNPs should be around 40-50 nm [4] . For an ideal condition, a steady ~30-°C temperature increase will be resulted in water proportionally along with every 1.0-mW•μm -2 increase of average Fs-laser power intensity (AuNP diameter, 50-nm; wavelength, 800 nm; repetition frequency, 86 MHz) [4, 5] . Different from photo-heating calculation in water or silk/MB ink mentioned above, the two key parameters for photothermal effect of nano-metals are optical absorption cross section and laser-illumination optical power intensity, instead of the final light energy deposition.
The AuNPs made by SF in our (Supplementary Figure 20) and other work [6] , are crosslinking under high-intensity irradiation of femtosecond laser pulses [9, 10] .
Meanwhile, series of existing researches have also experimentally demonstrated that light-irradiated nano-metals did enhance localized electromagnetic field [11, 12, 13, 14] , photo-thermal effects (also proved in our experiments described above), and photo-production of 1 O 2 (or other oxidizing species) [15] . Therefore, we believe that the photo-oxidation crosslinking in our RSF system was probably also "catalyzed" by MB or nano-metals. Meanwhile, the amide-I absorption peak at 1635 cm -1 (shifted from 1651 cm -1 of amorphous SF) proved β-sheets in SF molecules likely formed by photo-heating during FsLDW [16] . Thus, these two simultaneous effects (oxidation-crosslinking and β-folding) illustrate why micro/nano-gels could be formed during FsLDW.
More detailed discussions are in the following.
In silk/MB ink, focal temperature could be around 70-95 °C during FsLDW with optimized processing parameters. Therefore, photoheating caninduce β-crystallization and cure SF from ink. However, "any thermal denaturation of biomolecules will thus always be mixed with free-electron-induced chemical effects, and the latter will probably dominate" [1] . Another evidence in our work is that FsLDW-fabricated SF Figure 25) and it went darker and more feculent (Supplementary Figure 26) , as the increase of exposure time.
Correspondingly, the ultraviolet-visible (UV-vis) absorption of inks became more significant across wider wavelength range (~ 350-700 nm), suggesting the of AgNPs.
After standing in dark for hours, more sediment deposited in longer UV-exposed silk/AgNO 3 inks (Supplementary Figure 27) . Considering that diameters of AgNPs were about 6-10 nm (Supplementary Figure 28) , the higher turbidity was probably related to crosslinks and SF micro/nano-gels formed in inks [18] . On the other hand, the ATR-FTIR absorption peak shifted step by step from 1651 cm -1 to 1628 cm Figure 18) , proving the C-O-C bond formation (a clue of Tyr redox polymerization) [8] . Therefore, both two effects (oxidation-crosslinking/polymerization and β-sheet formation) involved in and enabled SF micro/nano-curing during FsDLW.
Accordingly, the photoreduction of Ag + under 800-nm Fs-laser irradiation might also exist, which was supposed to be induced by a MPA process [11] [12] [13] [14] . Furthermore, metal nanoparticles were reported to greatly help to reduce more metal [11] [12] [13] and to MPA-polymerize surrounding pre-polymers or monomers [13, 14] via enhanced plasmonic field. Especially, the nanomaterials of noble metal, such as Ag, Au, Pt,
were well demonstrated and applied as photosensitizers to MPA-generate 1 O 2 (or other oxidizing species) for photodynamic therapy and photopolymerization [15] .
Actually, specific crosslinking mechanisms of various protein FsLDW (including SF) are very complex with plenty of reaction pathway and many probable catalysis mechanism. This issue still needs more in-depth investigations by chemists and we will also try to do more research in this domain.
Discussion on photoluminescence of FsLDW-fabricated RSF microstructures.
Actually, SF itself originally has the ability of photoluminescence, for instance, a 305-nm-stimulated fluorescent peak at ~ 340 nm [18] . The enhanced fluorescence and even new peaks emerged in 400~470-nm region (305-nm excitation).
Correspondingly, 405-nm-excited FsLDW-fabricated micro-silks exhibited enhanced fluorescence in 500-nm region in our work. It suggested that new photoproducts were formed during UV processing [18] . For example, phenylalanine and tyrosine crosslinked via photooxidation in the irradiated SF solution [19] ; photooxidation of methionine could change SF fluorescence [20] ; radicals formed in SF chain might interact with oxygen to form peroxy radicals [21] ; carbonyl groups formed as a result of the photooxidation of SF to α-keto-acids at glycine and alanine residues [22] . So, these new photoproducts and crosslinks might bring new chromophores to change absorption and fluorescence spectra of SF. Importantly, di-tyrosine cross-links were known to emit around 400-nm fluorescence under 305-nm excitation (accordingly, 500-nm fluorescence under 405-nm excitation), which was considered to be related to fluorescent changes of UV-processed RSF (as well as SF microstructures here multiphoton fabricated and irradiated by 800-nm Fs laser; see Figure 5b ) [18] .
Namely, the changed fluorescence is also a clue indicating probable Tyr-involved covalent crosslinking of SF during FsLDW.
